Introduction
occur in a distinct belt that extends SW-NE from Ife to Jos, and appears to cut across 112 the boundary between the eastern and western Nigerian terranes, although the 113 individual pegmatite intrusions are oriented north-south (Kinnaird, 1984; Matheis and 114 Caen-Vachette, 1983; Woakes et al., 1987) . Individual pegmatites vary in length from 115 10 m to over 2 km, and can be up to 200 m wide (Adetunji and Ocan, 2010) . 116
Pegmatites of this type are typically associated with peraluminous or S-type granites 117 (Cerny et al., 2012) and in western Nigeria the pegmatites are most commonly found 118 close to the margins of peraluminous granite plutons. However, dating indicates that 119 the pegmatites were emplaced at 560-450 Ma (Matheis and Caen-Vachette, 1983 ; 120 Melcher et al., 2013) , rather younger than the few previous dates for western Nigeria 121 granites (Tubosun et al., 1984) . The origin of these pegmatites is thus uncertain, 122 although the peraluminous plutons with which they are associated have not previously 123 been targeted for dating. Similar pegmatites occur in the Borborema Province, where 124 they are extensively mined for tantalum (Beurlen et al., 2008) . As well as the tantalum 125 potential, gold deposits are known in the Nigerian schist belts, but their formation 126 may pre-date the Pan-African orogeny (Dada, 2008) . The area chosen for this study extends north-west from Abuja, the federal capital of 137 Nigeria, and is centred on the city of Minna (Figure 2 ). This area lies within the 138 western Nigeria terrane, and is a lush and well-vegetated part of Nigeria, made up of 139 low rolling hills with rockier whalebacks forming on the Older Granites (Figure 3a) . 140
The basement comprises Archaean migmatitic gneisses with areas of Proterozoic 141 schist and metavolcanic rocks (Ferré et al., 1996) . The migmatitic gneisses in the 142 study area are highly deformed, with the melanosome dominated by biotite and more 143 than one phase of pegmatitic, quartzofeldspathic leucosome. The metavolcanic and 144 metasedimentary rocks have been metamorphosed at greenschist to amphibolite 145 facies. 146
The basement rocks are transected by a number of broadly north-south to NNE-SSW 147 shear zones, the widest of which is defined by the outcrops of mylonites along the 148 Zungeru River to the north-west of Minna (Figure 2 ). The rocks within this several-149 km wide Zungeru shear zone are intensely deformed, with a strong, steeply dipping, 150 mylonitic foliation and a near-horizontal lineation (Fitches et al., 1985) . They have a 151 range of protoliths, including amphibolite and quartzofeldspathic rocks; the Older 152
Granites are also intensely deformed in this shear zone (Figure 3b) . A second major 153 shear zone can be traced over a distance of around 100 km from the town of Kaduna 154 SSW through Sarkin Pawa. It is marked by a zone at least several hundred metres 155 wide in which the Older Granites and the country rocks are intensely foliated. 156
The Older Granites form between 30 and 40% of the outcrop area in the western 157 Nigeria terrane (Fitches et al., 1985) , and crop out extensively in the Minna area. 158
They range from batholiths up to tens of km across to much smaller bodies (Figure 2) . 159
Previous work has indicated that syn-tectonic plutons are typically elongate parallel to 160 the main regional NNE trend, whereas late-tectonic bodies tend to be rounded in 161 shape (Ferré et al., 1998) . There has been little or no previous detailed study of the 162 plutons around Minna. 163
The Older Granites in the Minna area show a wide range of compositions, from 164 diorite through monzonite and granodiorite to voluminous granite and rare syenite. 165
They are typically coarse-grained, and many examples contain large (1 cm or more) 166 white or pink tabular feldspars. Xenoliths of country rock are common at pluton 167 margins. Later, cross-cutting sheets of aplitic and pegmatitic granite are also common. 168
Three granite samples from the plutons north of Minna have previously been dated 169 (by LA-ICPMS for U-Pb on zircons) at c. 606-616 Ma. All three samples were taken 170 close to the major Zungeru and Sarkin Pawa shear zones (Key et al., 2012) . A U-Pb 171 age of 635 Ma has also been reported for a syn-tectonic granitoid from Sarkin Pawa 172 (Dada, 2008) . 
Whole-rock geochemistry 279
The samples comprised 2-3 kg of carefully selected representative rock chips. 280
Preparation and analysis of the samples was carried out by Acme Analytical 281
Laboratories Ltd, Vancouver. 1 kg of material was crushed before a 250 g split was 282
taken for analysis. Samples were analysed for 11 major oxides by ICP-ES and 34 283 trace elements by ICP-MS, following a lithium borate fusion and dilute acid digestion 284 of a 0.2 g sample to give total abundances. Due to the interest in metallogenesis, the 285 samples were also analysed for 14 metallic elements by ICP-MS following a hot aqua 286 regia digestion of 0.5 g samples. Duplicate analyses were within ± 2% of each other 287 for major elements and key trace elements. Data for blanks were below detection 288 limits; data for international standard SO-18 were consistent with accepted values. 289
Data are presented in Table 1 ; data for elements that were consistently below 290 detection limit have not been included, and these include many of the metallic 291 elements analysed following the aqua regia digestion. 292 varying from syenodiorites to leucogranites. In general they have higher contents of 536 Nb, Zr and Hf than the biotite granites, but this study has found no evidence for 537 significant critical metal enrichments. A third group of intrusions, the late pegmatites, 538 is found throughout much of the area and discussed separately from the major plutons. 539
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